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DEVELOPMENT OF ANTIBIOTIC FORMULATIONS
FOR COMBAT CASUALTY CARE

I. INTRODUCTION

This document is our Final Report on Contract DAMD17-92-C-2014. It covers
research performed during the period from July 16, 1992, to February 21, 1994.

The objective of this research program was to develop biodegradable,
controlled-release formulations for the administration of cefamandole and tobramycin.
These formulations were designed to prevent infection of wounds resulting from warfare.
Under the original scope of the research program we planned to develop two dosage forms
for each drug -- microspheres and microbeads. The microsphere formulations, consisting of
particles less than 1 mm in diameter, were designed for topical administration. The
microbead formulations, consisting of particles about 5 mm in diameter, were designed for
intraosteal administration. Once administered directly to a wound, both the microspheres
and microbeads were designed to release an initial burst of antibiotic to the wound. The
remainder of the antibiotic is delivered at a relatively constant rate over a period of 28 to
42 days. After administration, the excipient should completely degrade within 35 to 50 days.

Because the development of cefamandole and tobramycin microsphere formulations
required a greater research effort than we had anticipated, we were unable to complete the
development of both microbead formulations with the funds allocated for this research
program. On October 18, 1993, the contract for this research program was modified to
delete the tobramycin microbead deliverable from the contract.

To meet the objective of this research program, we prepared and characterized
prototype microsphere and microbead formulations with each antibiotic, cefamandole and
tobramycin. Samples of the best cefamandole and tobramycin microsphere formulations and
the best cefamandole microbead formulation were sent to the U.S. Army Institute of Dental
Research (USAIDR) for in-house evaluation (in vivo efficacy). More specifically, we
prepared microsphere formulations comprising antibiotic (cefamandole or tobramycin)
encapsulated within a poly(DL-lactide-co-glycolide) excipient (DL-PLG). We also prepared
cefamandole microbeads from the cefamandole microspheres. Copies of the Sample
Transfer Forms that accompanied each sample delivered to USAIDR are included in
Appendix A.



II. DEVELOPMENT OF MICROSPHERE AND MICROBEAD FORMULATIONS

The development of an effective controlled-release delivery system is a complex
process that requires the careful consideration of numerous parameters. The selection of
the polymeric excipient and the microencapsulation process must be carefully made with
respect to physiochemical properties of the drug and the release characteristics desired. The
development of cefamandole and tobramycin delivery systems (microsphere and microbead
formulations) involved the following tasks.

TASK 1: Select and obtain commercially available polymers.

TASK 2: Obtain cefamandole and tobramycin.

TASK 3: Establish analytical methods for cefamandole and
tobramycin.

TASK 4: Determine the stability of the cefamandole and
tobramycin in solution for in vitro release studies.

TASK S: Determine the effect of gamma radiation on
cefamandole and tobramycin.

TASK 6: Establish several characterization procedures for
microsphere and microbead formulations.

TASK 7: Prepare and characterize microsphere
formulations.

TASK 8: Prepare and characterize microbead formulations.

TASK 9: Send samples of microsphere formulations to
USAIDR for evaluation.

TASK 10: Send samples of microbead formulations to
USAIDR for evaluation.

A Sdn, wd Prchae of Poymn

We purchased 60:40 DL-PLG from Birmingham Polymer, Inc., for both the
tobramycin and cefamandole formulations. During this contract, we used three lots of this
60:40 DL-PLG. The certificates of analysis for these polymers (BPI Lots 112-68-1, 112-88-1,
and 112-95-1) are included in Appendix B of this report.
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A Sdacdan ad Pwhae of Dug

Cefamandole is available in several different forms. Cefamandole is sold as the free
acid (cefamandole) and as the sodium salt (cefamandole sodium). In addition, it is sold as
the formyl ester of cefamandole (cefamandole nafate); this form contains about 5 wt %
sodium carbonate.

Early on, we evaluated two forms of cefamandole (cefamandole sodium and
cefamandole nafate), both purchased from Sigma Chemical Company (St. Louis, MO). We
were unable to prepare microspheres that release as long as required in vitro (28- to 35-day
duration) with either of these forms of drug. Later we ordered 500 g each of cefamandole
and cefamandole nafate from Interchem Corporation (Paramus, NJ). In February 1993, we
received the cefamandole and cefamandole nafate from Interchem Corporation. Certificates
of Analysis for these antibiotics are included in Appendix C of this report. (Note: In this
report, all references to the drug content of microspheres of microbeads or to quantities of
cefamandole released from these formulations are stated in terms of the free acid form of
cefamandole.)

Tobramycin is available as the free base (tobramycin) and as the sulfate salt
(tobramycin sulfate). Initially we obtained small quantities (about 5 g) from ICC Industries
(New York, NY), of both tobramycin and tobramycin sulfate. With these small quantities
of drug, we were unable to prepare microspheres that release as long as required in vitro
(28- to 35-day duration) with either form of the drug. Later we ordered 500 g of tobramycin
and 500 g of tobramycin sulfate from ICC Industries. We received both drug forms in late
January 1993. (Note: In this report, all references to the drug content of microspheres of
microbeads or to quantities of tobramycin released from these formulations are stated in
terms of the free base form of tobramycin.)

C Developnew of A iAl Metod

Initially, we assayed cefamandole and cefamandole nafate by HPLC. We modified a
published HPLC method' to optimize it for our equipment and application. A summary of
our method follows:

Instrument: Hewlett-Packard HP-1090 HPLC
Column: Hewlett-Packard Hypersilo ODS, 3 Mm, 60 x 4.6 mm
Mobile Phase: 83.5 vol % 0.1 M sodium phosphate (pH 6.0)

16.5 vol % acetonitrile
Flow: 2.2 mL/min
Wavelength: 254 nm
Injection Vol.: 100 ML
Linear Range: 0.004-1.200 mg of cefamandole/mL
Limit of Detection: 0.002 mg of cefamandole/mL

Later we determined the cefamandole and cefamandole nafate for core loadings and

in vitro release kinetics by UV spectrophotometry rather that by HPLC. Because our
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samples did not contain any biological material or other impurities that absorb at 254 nm,
we did not need to use an HPLC method to assay our in vitro release samples.

To quantify tobramycin and tobramycin sulfate, we used a colorimetric assay based
on the Hantzsch Reaction. 2 3  A dihydrolutidine derivative is formed when the primary
amino groups present in aminoglycoside antibiotics undergo condensation with acetylacetone
and formaldehyde under acidic conditions (pH 2.6). After derivatizing the tobramycin,
samples are assayed spectrophotometrically by measuring the absorbance at 356 nm.
Derivatized tobramycin and tobramycin sulfate adhere to Beer's Law and can be quantified
by this method. The limit of detection for tobramycin in this assay is 1.3 /Ag/mL. The linear
range is 1.3 /g/mL to 100 jg/mL

D. Ewlai of Solution Stability of Cefamandole and Tobramycin for In aro
Rdease Studies

The solution stability of the antibiotic is important because it affects the reliability of
in vitro release studies. That is, if released antibiotic degrades before a sample is taken, the
amount of antibiotic released is lower than actual.

We performed solution-stability studies in buffer (0.01 M sodium phosphate, pH 7.4)
at 4 °C and at 37 °C with both cefamandole and tobramycin. At 37 °C, we observed a
greater than 10% loss for both cefamandole and cefamandole nafate. Such losses prevent
the use of a direct in vitro release method. Therefore, we used an indirect in vitro release
method for cefamandole and cefamandole nafate formulations.

We found that tobramycin was stable for at least 12 days at both conditions (37 °C,
4 °C, stored with and without 60:40 DL-PLG). The results obtained from the tobramycin
sulfate were not as conclusive. But, there was not a significant stability problem for either
tobramycin or tobramycin sulfate.

. Effect of Gamma Radiation on Cefamandole and Tobramycin

Typically, controlled-release antibiotic formulations are terminally sterilized by gamma
irradiation. Therefore, it is important to know how exposure to gamma radiation will affect
all forms of cefamandole and tobramycin. We exposed samples of each drug to 0.5, 1.0, 2.0,
and 2.5 Mrad of gamma radiation. We assayed the drug samples before and after exposure
to gamma irradiation to determine if the gamma radiation affected the quantification of
cefamandole or tobramycin in our analytical procedures. We did not evaluate the effect of
the gamma radiation on the biological activity of the drugs.

The results of the initial evaluation of cefamandole were not conclusive. We have,
however, determined from more recent in vitro release studies that sterilization by gamma
irradiation does not adversely affect the release of cefamandole from the microspheres.
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In the initial study, there were some inconsistencies in the irradiation data for the
tobramycin sulfate, but subsequent analyses of tobramycin sulfate microspheres before and
after sterilization indicated that the tobramycin sulfate was not adversely affected exposure
to gamma radiation.

F. E of Chawctedzadon Pmcedwws For Micmsphere and Microbead
Famudasivm

We established procedures for evaluating the surface morphology of the microspheres
by scanning electron microscopy (SEM), for determining the particle-size distribution of the
microspheres, for determining the core loading (drug content) of cefamandole and
tobramycin microspheres and microbeads, and for determining the in vitro release of drugs
microspheres or microbead. These procedures are discussed in Section IV. of this report.

G. ftepaio and Chwucteadon of Mirophere Foudadons

We prepared and characterized numerous microsphere formulations using either
cefamandole, cefamandole sodium, or cefamandole nafate. And we prepared and
characterized microsphere formulations fom either tobramycin or tobramycin sulfate.

L. Ceadk 0 W Sph

Early in this research program, we prepared about 50 batches of microspheres using
cefamandole sodium or cefamandole nafate, both purchased from Sigma Chemical Co.
These batches were made using Southern's microencapsulation process. None of these 50
batches of microspheres released cefamandole for the desired duration of 28 to 35 days.

After we received cefamandole and cefamandole nafate from Interchem Corporation,
we prepared more batches of microspheres with drugs from this source. These batches were
made by Southern's microencapsulation process and by a phase-separation process. Again,
the cefamandole nafate microspheres prepared by both processes released cefamandole too
quickly (greater than 75% of the cefamandole released in 3 days). The cefamandole
microspheres, however, released more slowly.

We chose the cefamandole batch with the best in vitro release characteristics as a
model (Batch H474-050-01). The microspheres contained 7.3 wt % cefamandole and
released only 60% of the cefamandole after 7 days. We scaled up the batch size for
prototype Batch H474-050-01, then prepared, sterilized, and characterized samples to deliver
to USAIDR for in vivo studies. To characterize the microspheres, we examined the surface
morphology by SEM, determined of the size distribution of the microspheres, determined
the core loading, and measured the release of cefamandole from the microspheres in vitro.
Characterization data are given on Sample Transfer Form 7717-4 (Appendix A). The
cefamandole microspheres (Composite H326-093-01S) had a core loading of 9.45 wt %
cefamandole. The in vitro release studies showed about 85% of the cefamandole was
released in 15 days, and the remaining drug was released by Day 28 of the study. Placebo
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microspheres (Composite H326-098-01S) were prepared using the same process that was
used to prepare the cefamandole microspheres. Both the cefamandole microspheres and
the placebo microspheres were sterilized by gamma irradiation (2.5 Mrad ± 10%). The
cefamandole microspheres and placebo microspheres were shipped to USAIDR on
May 13, 1993.

2 Tobrmiychi micnxphes

We prepared tobramycin and tobramycin sulfate microspheres using either
modifications of Southern's microencapsulation process or a phase-separation process. We
compared the in vitro release determinations from microsphere formulations with theoretical
core loading of 2, 5, 10, and 15 wt% tobramycin. Generally, microsphere formulations
prepared from tobramycin released drug too quickly (>90% released in 3 days). The
tobramycin sulfate microsphere formulations released drug more slowly (30% to 85%
released in four days). We chose the best tobramycin sulfate microsphere formulation
(Batch H474-012-01) as a model to prepare samples for in vivo evaluation by USAIDR.
Prototype microsphere Batch H474-012-01 was prepared by a modification of the phase
separation process and contained 9.5 wt % tobramycin. In in vitro tests, only 60 wt % of the
tobramycin was released from the microspheres after 15 days, and the microspheres
continued to release tobramycin for 28 days.

We prepared 20 batches of tobramycin microspheres using the same process
conditions used for prototype Batch H474-012-01. The 20 batches were combined to form
Composite H474-125-01. The composite batch of microspheres was sterilized and
characterized. Characterization of the microspheres included examination of surface
morphology by SEM, determination of the size distribution of the microspheres,
determination of core loading, and in vitro release of tobramycin from the microspheres.
The tobramycin sulfate microspheres we prepared for delivery to USAIDR contained
9.1 wt % tobramycin. Complete characterization data are given on the Sample Transfer
form STF 7717-1 (Appendix A-i). The in vitro release profile (Appendix A-3) shows that an
initial release of about 25% of the tobramycin occurred within two days followed by a more
gradual release of tobramycin over a period of 35 days. Placebo microspheres (Composite
H474-149-01) were prepared using the same process used to prepare the tobramycin
microspheres. Both the tobramycin sulfate microspheres and the placebo microspheres were
sterilized by gamma irradiation (2.5 ± 10%). The tobramycin sulfate microspherc and
placebo microspheres were shipped to USAIDR on May 13, 1993.

H. Preparation and Chwuactzauion of Mirobead Fomados

. Cefanandol miobeads

We used several methods to prepare cefamandole beads for preliminary evaluations.
First, we prepared cores from cefamandole. These cores were coated with polymeric
membranes to control the rate of release of cefamandole from the microbead. The
polymeric coatings we applied were not adequate to extend the release of the antibiotic to
greater than 28 days. In in vitro release studies, all of the drug leached out of the
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microbeads in about three days. We tried several methods of coating the drug cores with
a polymeric film, but none of polymer-coated drug cores provided the desired duration of
release of drug for 28 days.

Having developed a cefamandole microsphere formulation that released drug for 28
days, we used the microencapsulated cefamandole to prepare microbeads that release
cefamandole for the desired duration. We prepared additional batches of cefamandole
microspheres like Composite H326-093-01S that was sent to USAIDR for evaluation. We
used a tablet press equipped with a cylindrical die and two nearly hemispherical punches
(Elizabeth Carbide Die Co., Inc., McKeesport, PA) to prepare microbeads from
cefamandole microspheres. Each microbead has dimensions of approximately 3.9 mm x 4.4
mm (- 5%) and has a mass of 45 mg ± 10%. Characterization of the microbeads included
examination of the surface morphology by SEM, determination of core loading, and
determination of in vitro release. In in vitro release studies, the microbeads remained intact
up to about 21 days. At this point the beads began to fall apart due to polymer degradation
but enough polymer remained to continue to control the release of the cefamandole. We
determined the in vitro release of cefamandole from the microspheres as well as from the
microbeads. As shown below, the release of cefamandole from the microbeads was
extended from 21 to 35 days.

120 C"- Microspheres Composite H326-122-00S, 9.2 wt % cefamandole

100 C Microbeads Lot H326-123-01 S, 9.2 wt % cefamandole

so 0

"0 IN VITRO RELEASE CONDONS
40 /39 to 54 mg samples

180 mL receiving fluid, pH 7.4
0.01 M sodium phosphate buffer

i20 Static method, Indirect
UV Assay, 270 nm

0 10 20 30 40
TIME, d

In Vitro Release Profiles for
Cefamandole Microspheres and Microbeads
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These results along with the results of our examination of the surface and interior sections
of the microbeads by SEM (See Appendix A-17) confirm that the microspheres remained
intact when molded into beads. Complete characterization data for the microbeads are
presented on Sample Transfer Forms STF 7717-7 (Appendix A). Like the cefamandole
microbeads, placebo microbeads (Lot H326-127-01) were prepared from placebo
microspheres (Composite H326-126-01). The cefamandole microbeads and placebo
microbeads were sterilized by gamma irradiation (2.5 ± 10%). The Cefamandole
microbeads and placebo microbeads were sent to USAIDR on February 10, 1994.

2 Tbrmycin ,,crbead,

We also prepared cores for microbeads from tobramycin sulfate. We coated some
of these cores with a polymeric membrane to control the rate of release of tobramycin from
the microbead. The uncoated tobramycin microbeads completely dissolved in water in about
an hour. The polymeric coatings we applied were not adequate to extend the release of the
antibiotic to greater than 28 days. All of the drug leached out of the microbeads in about
three days. We were unable to complete the development of the tobramycin microbead
formulation with funds allocated for this research program. The contract was modified
(effective October 23, 1993) to delete this Deliverable from the contract.

L Delivery of Microsphere and Microbead Samples to USAJDR

We completed the preparation of Deliverable Set I (tobramycin microspheres) and
Deliverable Set 2 (cefamandole microspheres) and shipped these samples to USAIDR on
May 13, 1993. We completed the preparation and characterization of Deliverables Set 3
(cefamandole microbeads) and shipped these samples to USAIDR on February 10, 1994.
Deliverables Set 4 (tobramycin microbeads) was deleted from the contract requirements.
The components of Deliverables Set 1, Set 2, and Set 3 are given below.

Copies of the Sample Transfer Forms that accompanied the samples are in
Appendix A. Characterization data for these samples are shown on the Sample Transfer
Forms.

On February 10, 1994, we also sent to USAIDR the remainder of the antibiotics
purchased with funds from this contract and requested equipment (HPLC column).

8



MICROSPHERE AND MICROBEAD SAMPLES DELIVERED TO USAIDR

Deliverable STF Amount Core loading, wt % drug Mean particle
7717 delivered, g eotil Actual 5""m

set 1
Tobramycin Microspheres -IRI 50 ± 1 15 9.1 357
Placebo microspheres -2 25 ± 1 0 0 338
Tobramycin (free powder) -3 2-5 ± I -- - -

Set 2
Cefmandole microspheres -4R1 50 ± I 15 9.5 357
Placebo microspheres -5RI 25 ± 1 0 0 338
Cefatmandole (free powder) -6 25 ± 1 - -- -

Set 3
Cefamandole microbead" -7 50 ± 1 15 9.2 --

Placebo microbeads" -8 50 ± 1 0 0 -

Cefamandole (free powder) -9 359 ± 1 ......

Microbead size = 3.4 mm x 4.4 mm ± 5 %

9



M. CHARACTERIZATION PROCEDURES

A Cefanwale

L Euacton pwedum for coa-oading detrinaions

The extraction procedure for determining the core loadings (drug content) of
cefamandole and cefamandole nafate microspheres and microbeads is described below.
Core-loading determinations were routinely done in triplicate. (Note: All core loadings are
expressed in terms of cefamandole.)

Weigh approximately 40 to 50 mg of microspheres or microbeads. Transfer
them to a 50-mL volumetric flask and add 30 to 40 mL of methylene chloride.
Let the microspheres or microbeads stand in the methylene chloride for at
least 1 hour. The methylene chloride will dissolve the polymeric excipient.
Dilute the sample to the mark with methylene chloride. Then, an aliquot
(about 3 mL) is removed from each flask and placed in a quartz cuvette. The
samples are then assayed spectrophotometrically by measuring the absorbance
of each sample at 270 nm.

We then calculate the core loading by the equation listed in Section IV.C.1. of this report.

2 in Vito MWles pocedwre

To determine the in vitro release characteristics for cefamandole or cefamandole nafate
from microspheres or microbeads, we use an indirect in vitro method. This method works
well for compounds, such as cefamandole and cefamandole nafate, which have stability
problems in receiving fluid. This procedure is described below. In vitro release
determinations are routinely done in triplicate. (Note: All in vitro release results are
expressed in terms of cefamandole.)

Weigh out approximately 40 to 50 mg of microspheres or microbeads into a
5 cm x 5 cm nylon (30 j.m) pouch and heat seal the pouch. Place the pouch
in an 250-mL narrow-mouth bottle. Repeat for each time point to be
analyzed. Add 180 mL of receiving fluid (0.01 M sodium phosphate buffer,
pH 7.4) and place the sample in an incubator kept at 37 *C. At the
appropriate time, remove a sample and draw off the receiving fluid. When
the microspheres or microbeads are dry, perform a core-loading determination
as described in Section IV.A.1. above to quantify the drug remaining in the
microspheres or microbead.

To calculate the amount of cefamandole released in vitro, use the equation listed in

Section V.C.3. of this report.
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To characterize the tobramycin and tobramycin sulfate microspheres, we examined the
surface morphology by scanning electron microscopy (SEM), determined the average core
loading of the microspheres, and determined the in vitro release profile of the microspheres.
Procedures for the core-loading determination and for the in vitro release determination are
given below.

1. Core-loadig dmni

Weigh out approximately 40 to 50 mg of microspheres or microbeads and
transfer them to a scintillation vial. Add 5 mL of 1 N sodium hydroxide to the
vial. Be certain that all of the microspheres are covered with sodium
hydroxide. Let stand overnight. After the microspheres or microbeads have
dissolved, neutralize the sample with 1 N hydrochloric acid. Transfer the
sample to a 25-mL volumetric flask and dilute to the mark with Nanopureo
water. The sample is then assayed using the colorimetric assay based on the
Hantzsch reaction. Note: a control sample that contains only the antibiotic
is also run with each core-loading determination.

2 In vim, rease procedure

Weigh out approximately 40 to 50 mg of tobramycin or tobramycin sulfate
microspheres or microbeads, add 10 mL of receiving fluid (Nanopure water)
and store at 37 *C. Periodically, the receiving fluid is removed for analysis and
replaced with fresh receiving fluid. Typically samples are collected at Hours
1 and 6; Days 1, 2, 3, 7, 14, 28, 35. Samples are assayed using the colorimetric
assay based on the Hantzsch reaction.

11



C Cu for Chwwcriztin Meuods

L Cfor core adn

Wt z = ( i o mg/L)Vi f ,ct L) x 10 o
Antibiotic (Sampl wt. M)

2 Caadains for antbio conurd

Am(bt of a(i yi, ua mLX4 fator, ML)anIbiotic (Ana00anvrd, % (Antibiotic uni wt, mig)

3. Cauais for ndict i VW raM uMda.

lemd, wt% * ( rloamcwt% )-( ladigdwt %) x1 0 0 %
antibioticOgial loading, wt )

4. Calcuatins for diect in t&r rmas smdi

The receiving fluid (RF) is replaced after each sampling. The following
equation is used to determine the cumulative amount of antibiotic released.

Antibiotic Antibiotic RP ' Antibiotic RF
ideased - com., x volume, -+oc9xvlm~Ing nMS/mL ML 2-1 9LI M

Ile following equation is used to calculate the percent of antibiotic
released from the microspheres.

ribioti (Antibiotic relased, mg) x 10O%
(Sample w, ng) (COM Iafdng/100)

12



D. Embuaio of Swuface MorpholV

It is important that microspheres have smooth surfaces with a continuous polymeric
coating because pinholes or surface cracks would allow the drug to leach out of the
microspheres prematurely. Therefore, we routinely examine the surface morphology of
microspheres by scanning electron microscopy (SEM). A representative sample of
microspheres is mounted on an aluminum SEM stub. The mounted sample is plasma cross-
linked for 15 min using an ETEC Model Autoscan SEM (Haywood, CA) to rigidify the
adhesive. The cross-linked sample mount is then sputter coated with a 60:40 Au/Pd alloy
using a Hummer V Sputter Coater (Antech; Alexander, VA). The entire field of
microspheres is examined and SEM photomicrographs are taken of a representative area.
Magnifications can be chosen to yield one image of an area large enough to give a good
representation of the whole batch of microspheres, one image having about 20 particles
along each side of the photomicrograph, one image showing the microstructure of the
surface of a typical microsphere, and one image of a cross section of a typical microsphere.

F. newmnaton of Pande-Size Diuvibution of Microspheres

Microsphere size has a large impact on release characteristics. That is, smaller
microspheres release drug more rapidly than larger microspheres because small
microspheres have larger surface area to mass ratios. Therefore, when we isolate a
particular size fraction of microspheres, e.g. 45- to 425-;Lm microspheres, it is important to
know how the microspheres are distributed within this size fraction. For example, the
microspheres maybe evenly distributed within this fraction or skewed toward one end of the
selected range.

Therefore, we routinely determine the size distribution of microsphere batches.
A representative sample of the microspheres is suspended in an appropriate nonsolvent and
placed in a sample cell. The cell is positioned in a Malvern Laser Diffraction Particle Sizer
(Malvern Instruments; Malvern, England). A low-power visible laser transmitter produces
a parallel, monochromatic beam of light that illuminates the microspheres. The incident
light is diffracted by the illuminated microspheres to give a stationary diffraction pattern.
A Fourier-transform lens focuses the diffraction pattern onto a multielement photoelectric
detector which produces as analogue signal proportional to the incident light intensity. This
detector is directly interfaced to a computer which reads the diffraction pattern and
performs the necessary computations to generate a particle-size distribution.

13
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m lklummS'rF 71 .R1

March1, 1994

Page I of 3

SAMPLE TRANSFER FORM

Sample Dewpon: Tobramycin microspheres

ConNpt NUmr:. H474-125-01S
Tobru n Col= . 9.1 w11%

Men POPals Sim: 357 pm

SW" Mount 50 1 g ( X10 gvw)

Active Ingredient: Tobramycin sulfate

Bach Numbe: 90006 (ICC Iru Inc. New YoK NY)

Poency: 639.9 /g/mg

Excipient: 60:40 DIJPLG

Lot Number. BPI 112-96-1 (Blkmhu Polymer, Inc.; Birmingham, AL)
Inhrw v~bcomI.y 0.5 dug

SoNVer HFIP

COMMENTS: (1) Store desiccated at 4 "C.

(2) Shake vials to break up microspheres before administering.

(3) Characterization data are given on pages 2 and 3 of this Sample
Trnsfer Form. (Note: AN core-loading and in vitro data are
expressed in terms of tobramycin.)

(4) Sterilized with 2.5 (- 10%) Mrads of gamma radiation.

HAZARD UNKNOWN NOT FOR USE IN HUMANS

Released by:

David W. Mason Teresa M. Ferrell
Head, Drug Delivery Section Research Chemist

Dr. Eliot Jacob
U.S. Army InsfUe of
Dentl Research183

A-1



STF 771 7-1 R1
March 16, 1994
Page 2 of 3

H474-1 25-01 sox H474-125-01 1 OOX

6

4

2 4

0

6 78 150 222 294 366 438 510
PARTICLE SIZE, pim

H474-1 25-01 300X61-1

SEM photomicro graphs and particle-size distribution of 9. 1 wt. % tobramycin
microspheres: Composite H4 74-125-01.

A-2



8FF 7717-1 RI
Marc 16, 1994
Page 3 of 3

TOBRAMYCIN MICROSPHERES

COMPOSITE H474-1 25-01IS
et120.

- L

C13
< 60-I r ONIIN

z40-sa-w fo
'mmC.,37 *

20  10 20 30 40w

0
TIME, days

A-3



siugmm Resich I ibte STF 7717-2

May 13, 1993
Page 1 of 2

SAMPLE TRANSFER FORM

Sample Description: Placebo microspheres for tobramycin study

Composite Number: H474-149-O1S
Mean Particle Size: 338 ym

Sample Amount: 25 ± 1 g (2 X 10 g/vial: I X 5 g/vial)

Excipient: 60:40 DI/PLG

Lot Number: BPI 112-95-1 (Birmingham Polymer, Inc.; Birmingham, AL)
Inherent Visiy: 0.5 dt.g

Solvent: HFIP

COMMENTS: (1) Store desiccated at 4 0C.

(2) Shake vials to break up microspheres before administering.

(3) Characterization data are given on page 2 of this Sample Transfer
Form.

(4) Sterilized with 2.5 (- 10%) Mrad of gamma radiation.

HAZARD UNKNOWN NOT FOR USE IN HUMANS

Released by:

David W. Mason Teresa M. Ferrell
Head, Drug Delivery Section Research Chemist

Received by:

U.S. Amy Instle of

Dental Research

A-4 x183



MW 7717-2

May 13,.1993

Page 2 of 2

10

8-

Z

LU
U4

2-

0UJ
6 78 150 222 294 366 438 510

PARTICLE SIZE, AM
14474-149-01 sox

65-284

SEM photomicro graphs and particle-size distribution of placebo microspheres:
Composite H474-749-01 (placebo microspheres for tobramycin study).
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Soutte Research Institute STF 7717-3
May 13,1993

Page 1 of 1

SAMPLE TRANSFER FORM

Sample Description: Tobramycin sulfate

Sample Number: H326-099-001

Tobramycin Content: 65.6 wt%

Sample Amount: 25 t 1 g

Batch Number: 900606 (ICC Industries, Inc.; New York, NY)

Potency: 639.9 pg/mg

COMMENTS: (1) Certificate of analysis attached.

(2) Shipped as received from the manufacturer.

HAZARD UNKNOWN NOT FOR USE IN HUMANS

Released by:

David W. Mason T resa M. Ferrell
Head, Drug Delivery Section Research Chemist

Recied by:

Dr. Elliot Jacol/-
U.S. Army Institue of

Dental Research

A-6 Xl83



P94ANMWcuTICAI. OMSIONI'S ,20 FIF TH AV94UE
NEW VCRK. -N Y. 0019

iclc ousrm rnm

PRODUCT: TOBR&AMYCIN SULFATE N ON STZILE

BATCH NO: 900606

QUA.NTITY: 500 =ZS

ANALYSIS RESULT:

xoISTUltE: 1.94%

IDENTZICATON: POSITIVE

PH: 7.6

RESIDUE ON
IGNITION: 0.49%

HEAVY METAL: < 30 PPM

POTENCY: 639.9g&/MG

CONCLUSION: CONFORMS TO U.SP22

MANUFACTURED BY: HAIMD PHARMACEUTICAL FACTORY
JIAOJIANG CITY, ZEEJIANG PROVINCE
PEOPLES REPUBLIC OF CHINA

212*903-1700 *CA6UES.ICC'."RAOENEW1'0RK * ELaX.CC67qddrT42O779 . X 21'z-g3-7:':*;-- -O-

A-7 louThWNp NastRcS I NSTITUTZ



E Southern Reseri Institue ST 771 7-4R1
March 16, 1994
Page 1 of 3

SAMPLE TRANSFER FORM
Sample Description. Cotamandole microspheres

Compoeit Number~ M343MO9OS

C0uiiMnOleIO Cnrt 9.45 wI

Mmm P"Ml mse 367 pm

SuupleAmount 50±tI1g (5 X 10 v

Active Ingredient Cefamandole, free acid
Bach Numer 440IM3.-3 (intewrche Corp.; Perus NJ)
poteny. 793 pg/mg

Exciplent 60:40 DLIPLG
Lot Number BPI 112.95-1 (Birminghamn Polmer, Inc.; Birmingham, AL)
lnhsrw* Vieoelty: 0.5 dL.g

Saw"en: HFIP

COMMENTS: (1) Store desiccated at 4 OC.

(2) Shake vials to break up microspheres befo re administering.

(3) Characterization data are given on pages 2 and 3 of this Sample
Transfer Form. (Note: All core-loading and in vitro release data are
expressed in terms of cefarnandole.)

(4) Sterilized with 2.5 (±10%) Mrad of gamma radiation.

HAZARD UNKNOWN NOT FOR USE IN HUMANS

Released by:

David W. mao Tersa M. Ferrell'
Head, Drug Deivery Section Research Chemist

Received br.

Dr. ENIot Jacob
U.S. Army Intukt of

Duwei Rmwech
X183

A-8



STF 771 7-4R1
March 16,1994
Page 2 of 3

H326-093-01 50X H326-093-01 500X

10

-

~Z

- 0-

6 78 150 222 294 366 438 510
PARTICLE SIZE, p.m

H326-093-01 1 50X
I ' 5-2 82

SEM photomicrographs and particle-size distribution of 9.5 wt. % cefamandole
microspheres: Composite H326-093-O01.

A-9



STF 7717-4R1
March 16. 1994
Page 3 of3

CEFAMANDOLE
MICROSPHERES

COMPOSITE H326-093-OIS
12o

=" 0 kIN Vr ONDITONS

lu 60 PI ,upaibfr. 7.4
U I indh m matho

37"C

0
S20

LU 0,0 0 10 20 30 40
TIME days

A-10



U SosUhen Remeis Inulkt ST M 7R-W

J" 0. Im
Pago 1 612

SAMPLE TRANSFER FORM

8ample Description: Placebo microspheres for cefamandole study
Cope Number: H3260418
memn Pwue Ste: 38 m
Set Amour 35 * 15 ( Xo 10V; I X 5 IaI)

Exciplent 60:40 DL/PLG
Lot Number BPI 1124-1 (SBn*nhm Poymr, ft.; Singham, AL)
hims Vlicoaky: 0.51 dL/g

Solvent: HFIP

COMMENTS: (1) Store desiccated at 4 -C.

(2) Shake vials to break up microspheres before administering.

(3) Characterization data are given on page 2 of this Sample Release
Form.

(4) Sterilized with 2.5 (± 10%) Mrad of gamma radiation.

HAZARD UNKNOWN NOT FOR USE IN HUMANS

Released by:

Head, Drg Delivery Section Research Chemist

Received by:.

Dental Research

A-li X183



STF 7717-5
June 25, 1993
Page 2 of 2

-4
z

6 73 160 22"24 366 438 510

PAR1CLE SIZE. pin

SEM Phocomucrogrephs and parile-size diariukn of placebo ir.~e
Convoue H326-O-0 Y (piacebo, myicrospews for calwviandok. tu*4

A-12



i Southrm Renaro Inelltu STF 77174

May 13, 1993
Page1 of I

SAMPLE TRANSFER FORM

Sample Description: Cefamandole, free acid

Sample Number: H3264NOM

Drug Content: 100 wt%
Sample Amount: 25 ± 1 g

Batch Number: 440103.022-3 (Interchem Corp.; Paramus. NJ)

Potency: 793 pg/mg

COMMENTS: (1) Certificate of Analysis attached.

(2) Shipped as received from the manufacturer.

HAZARD UNKNOWN NOT FOR USE IN HUMANS

Released by:

David W. Mason 4ehr'esakM Ferrell
Head, Drug Delivery Section Research Chemist

Received by:

Dr.El~lot Jacob
U.S. Army Instul of

Dental Research
A-13 x183
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STF 7717-7
Febumy 10, 1994
PaP 2 of4

COMMENTS:

(1) Store dsload at 4 C.

(2) * - d ear gv"n on peges 3 nd 4 of
ths Sample Trnsfe Form. (Note: NM coreloading
and In vitr relm dat are expressed In terms of
i ncki.)

(3) Ste d wth 2. (± 10%) Mrad of gamma radal
at dry- ce ure.

(4) VWa Numbers: H328-128.01 trough H325-128-05.

A-16



STF 7717-7
February 10, 1994
Page 3 of 4

9A

H326-123-OIS SURFACE 20X H326-123-OIS SURFACE IOox

H326-123-01 COSSGSTUIN 20X H326-123-OIS RAIAL20CRS ECINCROSS SECTION20

SEM photomicrographs of microbeads Lot H326- 123-0 IS made from microsphere
Composite H326- 122-00.

A-17



STF 7717-7
Foeuhy 10, I94
Pag 4 of 4

CEFAMANDOLE RELEASE PROFILES
Mlcrosphwres and Mlcrobeads

120 - M0 1-n5,cmo Compus H6-1 22-oos, 9.2 wt % cfwmufnt

o C• Microoadk Lot H326-1 23-01S, 9.2 wt % cefrmudls

10 -_ _ _ _

pil
so 

IN VITRO RELEASE CONDONS
40 - 39 to 54 mg sampi

180 mL reculvig flLd. pH 7.4
0.01 M sodkxn phosphon buffer

20 •Smc nm'od, idkect
UV Asuy. 270 nm

0
0 10 20 30 40

TIME, d

CEFAMANDOLE MICROSPHERES

CImmdlo Relsmd. %

Owl o2 ow4 0w7 oyl4 o21

8.3 4.2 &0 33. 80.5 97.1

7.6 303 74.8 96.0
0.0 3.3 7.4 A83 74.3 95.9

•CEFAMANDLE MICROBEADS
CAmModole Relusd. %

ow l Doy 2 Day 4 Dw 7 Day 14 Day 21 Day 28 Day 36

0.0 3.5 U9 2D.9 44.3 81.5 91.2 95.5

0.0 1.0 4.4 17.8 36.5 .75.4 76.0 WUA

WA m &i&Vnd I dupsLs

A-18



U SoMlem'n Rewch mllitul STF 7717-8
February 10. 1994
Page l of 2

SAMPLE TRANSFER FORM
Smple Deecripson: Pacebo Mirobeeds for Cemande sdy

La Numbe HM.128.01S
0Mw Gont 0 w % cImm nd
en WI: 46 (2 10 %) mg
mud Dniu8wimw 3. X 4.4 mm (t 5 %)

Suilsmt Aunt 25a 1 g cz o 1vd; 1 x sgfv5ul)

M-cepha s Componwn Composite H328-1s801
mg ORmmt: 0 wt % odamnwcdo

MW crphe e SW Rong: 10 to 1000 pm

Excjpwl*t 60:40 DL-PLG
SCUM: Bkmkhm Pa m. Inc.; Birmngutw, AL
Lot NImbr SPI 112-6-1
Nhwmw Vlaauli 0.5 dL/g; tsrrn hdourorinmnOF M, 30 SC

COMMENTS: (1) Store desiccated at 4 "C.

(2) Chracterkzation data are given on page 2 of this Sample Transfer
Form.

(3) Sterilized with 2.5 (:t 10 %) Mrad of gamma radiation at dry Ice
temperature.

(4) Vial Numbers: H326-128-06 through H326-128-08.

HAZARD UNKNOWN NOT FOR USE IN HUMANS

Feleased by:

David W. Mason Danyl F. 1.6j
Research Engineer Research Chemist

Receled by-

nta Reserch
A-19 X 23



STF 7717-8
February 10, 1994
Page 2 of 2

H326-127-01 S SURFACE 20X H326-127-01 S SURFACE b0OX

H326-127-01 S LONGITUDINAL 20X H326-127-01 S RADIAL b0ox
CROSS SECTION CROSS SECTION

SEM photomicrographs of placebo microbeads Lot H326- 12 7-071 S made from
microsphere Composite H1326-126-00.

A-20



U Southem Rmieh Institute STF 7717-9
February 10, 1994
Page I of 2.

SAMPLE TRANSFER FORM

Sample Description: Cefamandole. Free Acid
Source: Irterchem Cuop.; Pheramus, NJ
Bach Number 4401034=-3

Drug Ownt As received
Samip Amount 359±1 g (1 x50 g1coneir, 3x 103 g/contner)

COMMENTS: (1) Certificate of Analysis attached.

(2) Store desiccated at room temperature.

(3) Contract deliverable (50 g) is in Container H326-130-01.

(4) All remaining cefamandole, free acid that was not part
of the original contract deliverables is supplied In
Containers K326-130-02 through H326-130:04.

HAZARD UNKNOWN NOT FOR USE IN HUMANS

Rsused by:

DWry M111866

Resserch Engineer Research Chemist

Dental Research A-21 X183



5TF T717-9
February 10, 1994
Page 2 of 2
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SoutheMn chInstitute Th F 7717-10
February 10, 1994
Page I of 2-

SAMPLE TRANSFER FORM

Sample Descrition: Cefaadole NaMte
SOu": nwcfhsm Corp.; Phwam NJ
BMCh NM~ 44010537-2

Dug CoM rAsecee
Smple Amout: 486 ± 5g (4 x 99 W/0woteie 1 x so gfconier)

COMMENTS: (1) Certificate of Analysis attached.

(2) Store desiccated at room temperature.

(3) Container Numbers: H326-131-01 through H326-131-05.

HAZARD UNKNOWN NOT FOR USE IN HUMANS

Released by:

David W. Mason Danyl F.
Research Engineer Research Chemist

Reeved by.

U.S. offo
DenM Research

A-23 3
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Pape 2 of12
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Uoulhwrn Research InsUte STF 7717-11
February 10, 1994
Page lof 2

SAMPLE TRANSFER FORM

Sample Description: Tobramycin
Source: ICC Indusrkl Inc.; Now York, NY

manulrer Himen Phiw c FacWsy; Jieleng City, Peoples 1epbic of China

Bach Number Ul 103

Drug Cont s reced
Saple Amout 400 * 509

COMMENTS: (1) Certificate of Analysis attached.

(2) Store desiccmated at 4 -C.

(3) Container Number: H326-052-01.

HAZARD UNKNOWN NOT FOR USE IN HUMANS

Released by:

David W. Mason
Research Engineer Research Chemist

Rbceld by.-,

Dental Research
A-25 X1 33



STF 7717-11
Februar 10, 1994
Page 2 of 2

BATUM PERMA=4~trCAL FAGTOB.y
CERTIFICATE OF -ALYS *0&1*A

TOBaAMYCNI

BATO1~la(jpq..C ?3J10 WGIIDATW4pjIa4 W DATZ:M #7 6
$zcwzcxrION AA7 LI~~ U.tiTT

SOrczczvut-u zrvolzx .ozDLE t
DE5I1PrYZO-&It A widto:75yrlija. Ps~ww glftai*

IDENTnWAT1Olf SWP OSMTVE rog

RIOUZ ON IGTNIo, X*nAm l

AS-C IM-

HpLir' fit~& 1 _____

Q. C. DMZCrOtAUii* L40 ____COuL&xoa ANfALYST 4tRA

A-26



Soutium Reearch InsitUte STF 7717-12
February 10, 1994
Pagel of 2

SAMPLE TRANSFER FORM

Sample Description: Tobramycin Sulfate

Souws: ICC Induulif, Inc.e w York, NY

mefll.cur Himn FacWou, Amli Cjy. P000m Rmkc of Chin
Bach Number: -0006

Oug Conmwt As received
Semple Amwt 400 . 50 g

COMMENTS: (1) Certificate of Analysis attached.

(2) Store desiccated at 4 OC.

(3) Container Number. H326-052-02.

HAZARD UNKNOWN NOT FOR USE IN HUMANS

Reakmsed by:

David W.;Mason Darryl F.
Research Engineer Research Chemist

Receved by:

Dr. Jaco

Dental Resarch
XlA-

A-27



STP 7717-12
PeiUuiY 10, 1 i4

nP FT4 AV8dUE

PlODUCT:TOUIRC= SUZLFI!Z - M0 STZ

ia= No: 900606

QtNTZT: So0 am

ANALYSIS RES=:?

NOZSTGRE: -1.944

* ZXDT7XCLaO3: POSITZYN

PR: 7.6

PNZSZDUE ON
IGNZTZOs: 0.49*

mMY ]MTL: <30 113

IOTDIC!:639. 9&/NG

fco1 zSzOI: CcuOusO TO =P2

mw5nOcTORZD BY: BLM r. I TCL FACTOR
3X&03TANG CZT!, ZETaJ6 PioVrCZ
PIOFLZS RDZ3LZC OF CS
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'BrI
BIRMINGHAM

POLYWRS INCORPORAED
R IfCATE OF ANALYUS

Poye lot "am 112854-

poly= typ 6W/40 Poly(DL-lac* gyodXl

Momw rado. 'N-NMR 59141 Ildmgs"olide

Inaz vbcafty, dL/g 10.51

Visruw zype/m. C Ca-FeUSe A65150

Cozo~ /dL T1-0.5
Tm oala , OC 130

Residal Sn-2 32-5
Biobwdm oavta

Type L 1ot Number

DI-lafcd f11.4-
Glyclide11040-1

BY: 10 Aifi 7W,

Wmum (Lmimionof Libilkv) an DIwan tdZ i~Pzd= W fm. ftou deez in
P~ n ii amm ax e made mn a~ordam with applicble specificzo and

Cuaz Good Mauf - I ,g ?I * 1 of tb FDA. BPI MAE NO O'flM WARRANTIES.
EsmsS OR mm AND DisC..AM ANY WARRANT oF mmoiAnABnr

OR FITNESS FOR PUPOSE.

B-1



Bioburden Determination

* l uinthllum IMp F~f 3" NKOMa 8am -g u A 215

OMOTORn

9348198 2-23-93

2-2"-3

law Polyme

Sumple Usube Awebl OUWlSwm*I DAmuhkp 1--CWWWa cmrs..I. Oam vaunie

112-78-1 0 0

112-95-2 0 0 0
M-4- 0 0

115-16-1 0 0 0
p L-1- 0 0

115-17-1 0 0 0

P4 pe

1136-1 0 9 0

0143 In -I9

0" 2 In 99

/- ?

0 NegaB-2



LAL Assay For Endotoxin

96-U823-8-93

3 1588-1

us 0-5 10,000
m w ~,E IL IymwLA

660.25 Eu/mI 10.0 Eu/ng

3-8-93

ism"7, in. 10195

lIp. 10193 "'~ 00

w Ij

S 1.0g

0w wm NOmm a " mow er bw UwEdmmwwy.
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BPI
BIRMINGHAM

BIRMINGHAM POLYMERS INCORPORATED
CERTIFICATE OF ANALYSIS

Date February 2. 1993

POLVNER

Polymer lot no. 112-95-1
Polymer type 60/40 PolvL- act de-co-lycolde (nominal)
Monomer ratio, • H-NMR 59/41 lactide/glycolide
Inherent viscosity, dL/g 0.50

Viscometer type/no: Cannon-Fenske A65 / 50
Solvent: HFIP
Concentration,g/dL i 0.5
Temperature ,0 C: 30

Residual Sn" ,ppm 34.1
Bioburden See attachments

Type Lot No.

DL-lactide 1 110-76-3
Glycolide 1 110-66-2

By:' - ' w 

Warranty (Limitation of Liability) - BPI warrants that its
products are free from defects in workmanship and materials and
are made in accordance with applicable specifications and Current
Good Manufacturing Practices of the FDA. BPI MAKES NO OTHER
WARRANTIES, EXPRESS OR IMPLIED, AND DISCLAIMS ANY WARRANTY OF
MERCHANTABILITY OR FITNESS FOR PURPOSE.
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Bioburden Determination
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LAL Assay For Endotoxin
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BPI
BIRMINGHAM
POLYMERS, N

BIRINGHAM POLYMRS INCORPORATED
CERTIFICATE OF ANALYSIS

Date Octoger 16. 1992

Polymer lot no. 112-68-1
Polymer type 60/40 Poly(DL-lactide-co-lycol ide)(nominal)
Monomer ratio, IH-NMR 60/40 lactide/glycolide
Inherent viscosity, dL/9 0.48

Viscometer type/no: Cannon-Fenske A65/ 50
Solvent: HFTP
Concentration,9/dL ~ 0.5
Temperature,o C: 30

Residual Sno ,ppm 57
Bioburden See attachments

MNOMES

Type Lot No.

M -I arti dt a 110-40-1
G~yen] d :110-51-1

By:

Jata P. EngliaPS

Warranty (Limitation of Liability] - BPI warrants that its
products are free from defects in workmanship and materials and
are made in accordance with applicable specifications and Current
Good Manufacturing Practices of the FDA. BPI MAKES 140 OTHER
WARRANTIES, EXPRESS OR IMPLIED, AND DISCLAIMS ANY WARRANTY OF
MERCHANTABILITY OR FITNESS FOR PURPOSE.

110406 Sum Nenb * Bmiaghm AlabamA 35222 • 205.595-22S1 Fz 205$-5-2240
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LAL ASSay i-or tnaotoxin
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.. .. L in v a t e c
1011 Ca O BDWeva d L . 4 81 3 39 464 rms 81399 5

BIOBURDEN DETERMINATION
(PER QAP-215)

LAB NUMBER: 92-7668
DATE OF TEST: 9-22-92
DATE COMPLEZTED: 9-25-92
MATERIAL TESTED: Birmingham Polymers
TOTAL RECOVERABLE ... . ....

SAMPLE AEROBIC: AEROBIC SPORES: ANAEROBIC:
NUMBER CFU' S/SAMPLE CFU 'S/SAMPLE CFU' S/SAMPLE

112-68-1 0 0 0
1 6 _

112-73-1 0 0 012

112-75-1 0 0 013

112-76-1 0 0 0
14

TOTAL AVERAGE AEROBIC CFU'S: 0
ENVIRONMENTAL BENCH CONTROL RESULTS: 0
NEGATIVE CONTROL OF DF: Negative
NEGATIVE CONTROL OF AA: Negative
NEGATIVE CORTROL OP SCDA: Negative
POSITIVE CONTROL OF AA: Positive
POSITIVE CONTROL OF SCDA: Positive
LOT NUMBER - AA: 92A-81902
LOT NUMBER - SCDA: 92A-91404
DF LOT NUMBER: 92A-90402
ANAEROBIC SYSTEM LOT NUMBER: 2025006, Exp. 3/94
GAS PAK LOT NUMBER: N/A
B. SUBTILIS LOT NUMBER/EXP. DATE: 082492, Exp. 8/93
C. SPOROGENES LOT NUMBER/EXP. DATE: 040192, Exp. 4/93

TECHNICI DATE

APPROVAL DATE
iI215--IA

IV A BrWs&ins Sphb Compay
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U&IMXW PIL&ARACEUTICAL FACTORY

CERTIFlICATE OF A&NALYSISMMMA
TOBRqAMYCINI
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PHARMACEUTICAL DIVISION
720 FIFTH AVENUE
NEW YORK. N.Y 10019ICC INDUSThIES INC.

CURTIFIICAT 01 ANALYSIS

PRODUCT: TOBRAMYCIN SULFATE - NON STERILE

BATCH NO: 900606

QUANTITY: 500 GMS

ANALYSIS RESULT:

MOISTURE: 1.94%

IDENTIFICATON: POSITIVE

PH: 7.6

RESIDUE ON
IGNITION: 0.49%

HEAVY METAL: < 30 PPM

POTENCY: 639.9p/MG

CONCLUSION: CONFORMS TO USP22

MANUFACTURED BY: HAIMEN PHARMACEUTICAL FACTORY
JIAOJIANG CITY, ZHEJIANG PROVINCE
PEOPLES REPUBLIC OF CHINA

212-903-1700 * CABLES: ICC.RADENEWYORK * TELEX: CCI 7607944 ITT 420778 * FAX: 212-903-1726, 212-903-1794
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DEPARTMENT OF THE ARMY
U.S. ARMY MEDICAL RESEARCH AND MATERIEL COMMAND

FORT DETRICK, FREDERICK. MD 21702-5012

MCMR-RMI-S ( 7 0-1y) 3 Jan 97

MEMORANDUM FOR Administrator, Defense Technical Information
Center, ATTN: DTIC-OCP, Fort Belvoir,
VA 22060-6218

SUBJECT: Request Change in Distribution Statement

1. The U.S. Army Medical Research and Materiel Command has
reexamined the need for the limitation assigned to technical
reports written for Contract Number DAMDl7-92-C-2014. Request
the limited distribution statement for Accession Document Number
ADB183615 be changed to "Approved for public release;
distribution unlimited.* A copy of this report should be
released to the National Technical Information Service.

2. Point of contact for this request is Mrs. Judy Pawlus at
DSN 343-7322.

FOR THE CCOOANDER:

OMM US R. FAY III

Lieutenant Colonel, MSERRATA Deputy Chief of Staff for
Information Management


